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Island, in the Antarctic Eegions. Presented by Staff-Commander 
Davis, r.n. A Bust of Eichard Lander, Esq., the first Gold Medalist, 
discoverer of the course of the Biver Niger. Presented by Mrs. 
Elsom. Abyssinia, Eastern portion, showing the line of march of 
the Army under Lieut.-General Lord Napier of Magdala. On five 
sheets. Presented by Sir H. James, e.e., Director of Ordnance 
Survey. Admiralty Charts, 11 in number. Presented by the Lords 
Commissioners of the Admiralty, through the Hydrographer, Capt. 
G. H. Eichards. 

The Chairman, in announcing the subject of the paper, said, that it related 
to a region which had never been explored by scientific travellers, and there- 
fore oft'ered peculiar interest to geographers, whose motto was terra incognita. 
The region west and south-west of the Rocky Mountains was interesting in a 
geological point of view, and also in its ethnology. To the south of it were 
those peculiar people the Aztecs. The physical character of the country in 
some respects resembled Abyssinia and Thibet, where the rivers cut deeply 
into the earth and formed enormous ravines or canons, which served as natural 
barriers against the extension of nomadic races. 



The following Papers were read : — • 

1. On the Physical Geography of the Colorado Basin and the Great Basin 
Region of North America. By W. A. Bell, Junr., m.b., f.k.g.s. 

The country treated of in this paper lies between the Eocky Moun- 
tains on the east and the Sierra Nevada of California on the west, 
and was shown by the author to present many very remarkable 
topographical features. A description was first given of the Colo- 
rado Basin. 

Dr. Bell joined the survey expedition dispatched by the Union 
Pacific Eailway Company to determine the best route for a southern 
line of railway through New Mexico and Arizona to California. He 
traversed the western part of America between the 33rd and 31st 
parallels of latitude, recrossed the great interior plateaux farther 
north, and travelled through Sonora from north to south. The basin 
of the Colorado has an area of 200,000 square miles, and the Great 
Basin an area of 280,000 square miles. These basins are separated 
by the range of the Wahsatch Mountains, which have a breadth of 
60 miles. The basin of the Colorado is of triangular shape, and 
consists of successive table-lands of from 4000 to 7000, or even 8000 
feet in elevation, having abrupt edges and generally barren surfaces. 
The Green and Grand rivers passing over the table-lands have 
formed for themselves deep canons. The great canon of the Colo- 
rado has a length of 300 miles, and the sides of its gorge rise from 
1000 feet to nearly a mile in perpendicular height. Last year James 
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White traversed this gorge on a raft of cotton-wood. Canons are 
formed entirely by the action of river-water. They cannot exist 
except where there are the following conditions : a dry climate, 
never-failing streams, and a slope great enough to give force to the 
current of water. In the case of the canons of the Colorado Basin 
the surface-strata are soft, but the erosion, once begun, is carried on 
even through the hardest granite. Where canons exist the table- 
lands above them must be barren. All the water flows away in the 
deep river-valleys, and tributary streams come to the chief river 
through tributary canons. Central Arizona here and there has 
heights of volcanic origin. It is a fertile and beautiful country, 
abounding in pine, cotton-wood, grass, &c, rich in mineral wealth, 
and possessing a considerable rainfall. This last circumstance 
results from the fact that the Eocky Mountains proper terminate 
about the 35th parallel, and that the Sierra Madre of Mexico does 
not commence till some distance to the south-west, thus allowing 
the rain-laden winds from the Gulf of Mexico to penetrate to this 
part of the basin. 

Dr. Bell traversed the canon of the Aravaypa, a small tributary 
of the Colorado. The gorge has a length of 30 miles, but took six 
days and five nights for its passage. The travellers had to make 
their journey chiefly in the bed of the stream. At the entrance of 
the gorge was "Look-out" Mountain. The fall of the stream at 
first was about 50 feet in a mile ; and the rocks on either side were 
first conglomerate, and then sandstone overlying granite. The vege- 
tation was very dense, a perfect thicket of trees, through which 
progress could only be made at the rate of 2^ to 3 miles a day. 
Quails, kingfishers, wild turkeys, &c, were found in abundance. 
After 7$ miles the canon narrows to the mere bed of the stream, and 
beyond this contracted part was found an open space, in which grew 
ash, willow, walnut, and other trees, and there was mistletoe in 
abundance. Farther on a change in the rocks took place, and vol- 
canic rocks were seen. The great cactus (Cereus giganteus) was found 
in abundance, some of the plants rising to a height of 40 feet. Then 
came a second narrow gorge, and after that the sides of the canon 
presented the appearance of rising in different stories. The ledges 
of rock represented slips of the sides of the canon. The appearance 
of the camp at night was described as most picturesque. The sky 
seemed but a long narrow strip, brilliant with stars ; the camp-fires 
blazed brightly, and the sounds of the camp-life were echoed from 
the sides of the canon with great vividness. The canons have proved 
very complete barriers against migrations from the south, and the 
Indians, particularly the Apaches, have set themselves to oppose 
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advancing civilisation as far as they can. The land becomes more 
and more dreary as the head of the Gulf of California is approached. 
West and north-west of the Wahsatch Eange lies the Great Basin, 
bounded westward by the Cascade Eange and the Sierra Nevada, 
and having an average elevation of 5000 feet. Many small ranges 
traverse it from north to south, each range having an average width 
of 12 miles, and an elevation of 1000 to 4000 feet. Where it is 
irrigated, the soil of the Great Basin is rich and fertile ; but it has 
many salt lakes, some of which are dried up, and have left behind 
salt incrustations. Earthquakes are frequent, hot springs very 
numerous, and mud-volcanoes are met with in some localities. The 
rainfall is very small in the Great Basin, and it has no one large 
stream. It is really a collection of small basins, the streams of which 
have not force enough to unite and form one large river. The lakes 
into which most of these streams flow have often no outlet, and are 
therefore salt. The Great Salt Lake is an example of these. Lake 
Utah, which has an outlet, is fresh. The whole of the Great Basin 
abounds in silver ; in four years silver to the value of eleven millions 
of pounds sterling was sent out from this district alone. 

The paper will be published entire in the 'Journal,' vol. xxxix. 

The Chairman, in returning the thanks of the meeting to Dr. Bell, said, 
the paper was replete with fresh knowledge respecting a country of which we 
previously knew scarcely anything. With the attraction of the silver ridges 
he had no doubt the region would soon become better known. 

Dr. Bell, in answer to the questions of members, made the following 
remarks, on the native races who inhabited the region treated of in his paper. 

The country for ages had probably been inhabited by indigenous tribes of a 
very low type ; miserable people who lived by hunting, or upon roots, snakes, 
reptiles, and any decayed animal matter which they could find. When the 
Aztec races in Southern Mexico had become numerous and powerful, they 
extended their little communities as far north as they could, gradually ad- 
vancing until they reached Central .Arizona. The Aztecs found the country 
peopled by these inferior tribes of red men, who, although low in the scale of 
humanity, were very warlike, and resisted the advance of the semi-civilised 
intruders. Consequently, to protect themselves against the Apaches and others, 
the Aztecs built curiously fortified towns on the banks of the streams, con- 
sisting each of one large dwelling from three to five and seven stories high. 
Zufli, which is situated on a southern tributary of the Colorado, was one of 
the few towns at present inhabited by the Aztecs or Pueblo Indians. They 
are a very industrious people. Until the Americans came into the country 
they were in the habit of growing their own cotton, making their own clothes, 
weaving and spinning, and also making a great deal of pottery and basket- 
work. They worshipped Montezuma, and burned the sacred fires, showing 
that they had come from the south. In their progress northward they kept to 
the west of the Mexican Cordilleras, and extended their migrations until, about 
lat. 36°, they encountered the Great Cations of the Colorado, Colorado Chi- 
quito, and San Juan rivers, which form by their union an impassable barrier, 
stretching from east to west for a distance exceeding 500 miles. These town- 
builders never entered the country north of the Great Canon, and the reason 
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why we in England had heard so little of them is that English travellers had 
always passed north of their country, or else south of it in Tropical Mexico. 
The remains of fortified Indian towns are only found in Central Arizona, 
between lat. 36° and 32°, and the absence of them to the southward can only 
be explained by the fact that there were no Apaches there to molest the Aztec 
settlers. The cause of the depopulation of Central Arizona and New Mexico 
was this : — when the Spaniards invaded this country in the sixteenth century 
they found it full of people. They found the Aztecs the dominant race ; and 
the wild Indians were so kept at bay that they were scarcely noticed by the 
Spaniards. They saw nothing of the wild men of the mountains ; but they 
saw a great deal of these tame Indians, whom they enslaved, and compelled 
to work in their mines. After a century and a half, civil wars destroyed the 
power of the Spaniards ; they could not keep their military establishments in 
proper order all over the country, and they left the enslaved people to fight for 
themselves. Having been so long demoralised by slavery, they were not such 
good warriors as they had formerly been, and the Apaches have almost 
cleared them off the face of the country. As the population decreased, irri- 
gation had also ceased, and the country had become much drier. With the 
return of population there would probably be plenty of cultivation again in the 
valleys formerly occupied by the Aztecs, and the humidity of the climate 
would increase. 

With respect to a rumour, some forty or fifty years ago, of the discovery 
of an Aztec city on the banks of the Colorado, he stated that Zuni, which he 
had before alluded to, was, no doubt, the city in question. It was the only 
large Aztec town at present inhabited in that locality, and consisted of six 
stories or lofts. It was not what we should call an ancient city, probably about 
three hundred years old. But there were ruins of many towns which were 
larger than Zuni. North of Fort Defiance there were seven villages, all built 
on the summit of cliffs, each admirably fitted for the purposes of defence. 
Each village consisted of one large house, three stories high ; and each story 
contained thirty, forty, or a hundred rooms. Zuni was built of squared stones ; 
at some places the houses were built of sun-dried bricks, not cemented. The 
mode of entrance was very peculiar. There were no apertures on the ground- 
floor. The first story was reached by a ladder from the outside : then there 
were doors opening all round into different rooms from a ledge on the second 
story ; and also there were round holes in the floor through which they passed 
down into the ground-floor. When the Apaches came, they drove their stock 
on to the top of the flat mountains or mesas with perpendicular sides ; and 
then they got on to the top of their houses and fought hard. The early 
Spanish writers — particularly the great explorer Vasquez de Coronado — gave 
accounts of assaulting ZuSi, and others of these towns, and bore testimony 
to the bravery with which the defenders fought. He believed that these 
towns were built about 150 years before, the Spaniards came into the 
country. When the Spaniards first came, they said ZuSi contained 11,000 
inhabitants. At the present time there were scarcely 3000 inhabitants. The 
town was like one enormous house. The term Aztec gave rather an unfair 
idea of these races. They were not all one distinct tribe, although they 
fraternized together ; as a number of semi-civilised races would do in waging 
war against wild and savage races. In different parts they differed very much. 
On the Bio Grande the Pueblo Indians were a small race ; at Zuni they were 
of better size. But the largest of the semi-civilised races that he had seen 
was in Sonora — the Papagos Indians. One day he had the opportunity of 
measuring five of them at a ranehe, and the whole of them were over six feet 
three inches. With regard to distinctions of rank, the different tribes were 
very peculiar in that respect. Some of them were very aristocratic. There was 
a small colony of these Indians on the Gila called Pimas : these were too aristo- 
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cratic to work for hire. They used to grow cotton to an immense extent ; but 
they did not do so now, because they could buy clothing at a much cheaper 
rate than they could make it for themselves. But they grew three times as 
much corn as they required for home consumption, and they sold it at a great 
profit through the medium of Government agents. .The Papagos, on the con- 
trary, were fond of hiring themselves out as labourers. At certain seasons they 
would leave their country — which was very barren and desolate — and hire 
themselves out for a dollar a day. They would till the ground, work in a 
mine, or do anything else. Then, when the proper season came round, they 
would go back to their own country, and cultivate their crops. They had a 
regular system of government ; the head-man was appointed by universal 
suffrage. They were quite democrats in their notions. They married only 
one wife : they did not work their women to the extent the wild savages did ; 
in fact, they treated them with a certain amount of respect. He had. never 
known a Papago, a Pima, or a Zufii Indian, beat his wife. Unfaithfulness on 
the part of their women was of very rare occurrence and was punished with 
death. They had flocks and herds in considerable numbers. Horses were 
scarce among them, because they could only get them from the Americans. 
Mules they valued very highly, and would give a high price for them — as 
much corn as would fetch 300 dollars. 



2. — On the Formation of Fjords, Canons, and Benches. By Eobert 

Brown, f.e.g.s. 

1. Fjords. — Intersecting the sea-coast of various portions of the 
world, more particularly in northern latitudes, are deep, narrow, 
inlets of the sea, surrounded generally by high precipitous cliffs, 
and varying in length from two or three miles to one hundred or 
more, variously known as, " inlets," " canals," " fjords," and even on 
the western shores of Scotland as " lochs." The nature of these 
inlets is everywhere identical, even though existing in widely 
distant parts of the world, so much so as to suggest a common origin. 
On the extreme north-west coast of America they intersect the sea- 
line of British Columbia to a depth in some cases of upwards of a 
hundred miles, the soundings in them showing a great depth of 
water, high precipitous walls on either side, and generally with a 
valley towards the head. On the eastern shore of the opposite 
island of Vancouver no such inlets are found, but on the western 
coast of the same island they are again found in perfection, showing 
that in all probability Vancouver Island was isolated from the main- 
land by some throe of nature prior to the formation of the present 
" canals" on the British Columbia shore, but that the present inlets 
on the western shore of Vancouver Island formed at a former 
period the seaboard termination of the mainland, and were dug 
out under conditions identical with those which subsequently formed 
the fjords now intersecting the coast. 

Jervis Inlet may be taken as the type of nearly all of these inlets 



